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Let G be a simple connected linear algebraic group over an algebraically closed field Fp of
positive characteristic p. Let  be a Steinberg endomorphism and T a maximal -invariant torus of
G. It’s well known that all maximal tori are conjugate in G and a quotient NG(T )=T is isomorphic
to the Weyl group W of G.
Problem 1. Describe groups G, in which NG(T ) splits over T .
The similar question arises in simple groups of Lie type. Let T = T \G be a maximal torus in a
finite group of Lie type G, N = NG(T ) \G an algebraic normalizer of G.
Problem 2. Describe groups G and their maximal tori T , in which N splits over T .
Problem 1 was solved for Chevalley groups. It’s convenient to present the results in the next
table:
Group Existence of a complement
SLn(Fp) p = 2 or n is odd
PSLn(Fp) Always
Sp2n(Fp) p = 2
PSp2n(Fp) p = 2 or n  2
SO2n+1(Fp) Always
SO2n(Fp) Always
PSO2n(Fp) Always
E8(Fp) p = 2
E7(Fp) p = 2
E6(Fp) p = 2
F4(Fp) p = 2
G2(Fp) Always
Problem 2 was solved for classical Chevalley groups. Let fn1; : : : ; nmg be a partition of n. We
assume that
n1 = : : : = nl1 < nl1+1 = : : : = nl1+l2 < : : : < nl1+:::+lr 1+1 = : : : = nl1+:::+lr ;
and let a1 = nl1 l1; a2 = nl1+l2 l2; : : : ; ar = nl1+:::+lr lr.
Theorem. Let T be a maximal torus of G = SLn(q) with the cycle-type (n1)(n2) : : : (nm),
m > 5. Let eT and eN are images of T and N in eG = PSLn(q). Then eT has a complement in eN
if and only if one of the following holds:
(1) q is even;
(2) ai is odd for some 1 6 i 6 r;
(3) (n)2 < (q   1)2.
Similar results were received for all classical Chevalley groups [1, 2].
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